Photoreceptor neuroprotection in RCS rats via low-dose intravitreal sustained-delivery of fluocinolone acetonide.
To study the neuroprotective effects of intravitreal fluocinolone acetonide (FA) in Royal College of Surgeons (RCS) rats. Five-week-old RCS rats were divided into four groups: 0.5 microg/d FA-loaded intravitreal drug-delivery implant (IDDI); 0.2 microg/d FA-loaded IDDI; inactive IDDI; and nonsurgical control. Electroretinography (ERG) and intraocular pressure (IOP) measurements were performed before surgery and weekly thereafter. Thicknesses of the retinal outer (ONL) and inner (INL) nuclear layers were evaluated at 9 weeks of age. ED-1-labeled activated microglia were counted. Total microglial cell counts were made by using Iba-1 antibody labeling. At 9 weeks, control groups demonstrated an 80% reduction in ERG amplitudes (P < 0.001 for both groups). FA-treated groups demonstrated no statistically significant attenuation of ERG amplitudes at the end of the study, compared with the initial ERGs. Intraocular pressure (IOP) remained normal in all groups. ONL thickness in FA 0.2 microg/d-treated eyes was 2.1 +/- 0.5 times greater than in nonsurgical eyes (P < 0.001) and 3.4 +/- 0.7 times greater than in inactive IDDI-treated eyes (P < 0.0001). In FA 0.5 microg/d-treated eyes, ONL thickness was 1.5 +/- 0.1 times higher than in nonsurgical controls (P < 0.05) and 2.4 +/- 0.4 times higher than in inactive IDDI-treated eyes (P < 0.01). INL thickness was not different among groups. FA-treated eyes demonstrated significantly fewer activated microglia (P < 0.001) and overall number of microglia in the photoreceptor and outer debris zone layers (P < 0.001), compared with control groups. Chronic intravitreal infusion of FA is neuroprotective in RCS rats, preserves ONL morphology and ERG amplitudes and reduces retinal neuroinflammation. These findings may have a therapeutic role in human photoreceptor cell degenerations.